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subject to $a_{i\sim}^{\mathrm{T}<}xg_{i},$ $\mathrm{i}=1,2,$ $\ldots,$ $rt\mathrm{t}$ (1)
$Qx\leq p$
, $x=(x_{1}, x_{2}, \ldots, x_{n})^{\mathrm{T}}$ , $Q$ $q\mathrm{x}n$ , $p=(p_{1},p_{2}, \ldots ,p_{q})^{\mathrm{T}}$
1 $a_{i},$ $i=0,1,$ $\ldots,$ $m$ , , $A_{i}$ ,
$\mathrm{i}=0,1,$
$\ldots,$ $m$ , $‘ r\leq gi$
’
, $‘ r$ $g_{i}$ ’ , $C_{i}$
. $C_{i}$ $\mu c_{i}(g_{i})=1$ $\mu c_{i}$
.-
$A_{i},$ $\mathrm{i}=0,1,$
$\ldots,$ $m$ , , $Di\text{ }=1,2,$ $\ldots,$ $m$
$B_{ij}=(b_{ij)}^{\mathrm{L}}b_{ij}^{\mathrm{R}}, \beta_{ij}^{\mathrm{L}}, \beta_{ij}^{\mathrm{R}})_{L_{i}L_{i}},$ $\mathrm{i}=0,1,$
$\ldots,$ $m,$ $j=1,2,$ $\ldots,$ $n$ .
, $A_{i}$ $\mu_{A_{i}}$ .




- , $d_{\dot{\mathrm{z}}j}^{\mathrm{T}}$ $D_{i}$ $j$ . – , $B_{ij}$ $\mu_{B_{\dot{7}}}.$, .
$\mu_{B_{ij}}(r)=\{$
$L_{i}( \frac{b_{ij}^{\mathrm{L}}-7}{\beta_{ij}^{\mathrm{L}}}.)$ $r<b_{ij}^{\mathrm{L}}$
1 $b_{ij}^{\mathrm{L}}$ $<$ $r<$ $bij\mathrm{R}$
$L_{i}( \frac{r-b_{ij}^{\mathrm{R}}}{\beta_{ij}^{\mathrm{R}}})$ $7^{\cdot}>b_{ij}^{\mathrm{R}}$
(3)
, $b_{ij}^{\mathrm{L}}\leq b_{ij}^{\mathrm{R}},$ $\beta_{ij}^{\mathrm{L}}>0,$ $\beta_{ij}^{\mathrm{R}}>0$ , $L_{i}$ : $[0, +\infty)arrow[0,1]$
reference .
(L1) $L_{\dot{x}}(0)=1$ . (L2) $L_{i}$ .
(L3) $L_{\dot{f}}$ . $\backslash (\mathrm{L}4)$ $1\mathrm{i}_{\mathrm{l}}\mathrm{n}_{rarrow+\infty}L_{i}.(r)=0$ .
$a_{i}^{\mathrm{T}}x$ , $\mu_{1_{\acute{\dot{\eta}}}}.(oe)$ $Y_{i}(x)$
.
$\mu_{Y_{i}(x)}(y)=$ $\sup$ $\mu_{A_{i}}(r)$ (4)
$r:r^{\mathrm{T}}oe=\tau \mathrm{J}$
A L-L $B_{ij)}j=1,2,$ $\ldots,$ $n$
, [3] , $Y_{i}(x)$ L-L $(\mathrm{c}J_{i}^{\mathrm{L}}(x), \mathrm{e}J_{i}^{\mathrm{R}}(x),$ $\gamma_{i}^{\mathrm{L}}(x)$ ,
$\gamma_{i}^{\mathrm{R}}(x))_{L_{i}L_{i}}$ . ,
$y_{\dot{\mathrm{z}}}^{\mathrm{L}}(x)= \sum_{j:k_{ij}(oe)\geq 0}b_{ij}^{\mathrm{I}}\lrcorner k_{ij}^{-}(x)+\sum_{j:k_{ij}(x)<0}b_{ij}^{\mathrm{R}}h_{j}’\cdot(x)$
(5)








($d_{?lj}^{*}$. , $D_{i}^{-1}$ $(l,j)$ . , .
$\mathrm{c}.1(Y_{i}(x))_{h}=[y_{i}^{\mathrm{L}}(x)-L_{i}^{\#}(h)\gamma_{i}^{\mathrm{I}_{\lrcorner}}(x),$
$y_{i}^{\mathrm{R}}.(x)+L_{i}^{\#}(h)\gamma_{i}^{\mathrm{R}}.$. $(x)]$ (10)
, $L_{i}^{\#}(h)= \sup\{r\in \mathrm{R}|L_{i}(r)>h\}$ , $(Y_{i}(x))_{h}$ $Y_{i}(x)$
$h$- , $(Y_{i}(x))_{h}=$ { $r|$ \mu Yi $(r)>h$} , $\mathrm{c}1(Y_{i}(x))_{h}$
.
[ $2^{1}$ , (1) .
$\mathrm{m}_{\mathrm{C}}^{\tau}\iota \mathrm{x}\mathrm{i}\mathrm{m}\mathrm{i}\mathrm{z}\mathrm{e}$ $N_{Y_{0}(x)}([z^{0}, +\infty))$
subject to $N_{Y_{i}(oe)}(C_{i})\geq h^{i},$ $i=1,2,$ $\ldots,$ $m$ (11)
$Qx\leq p$
182
, $N_{A}(B)= \inf_{r}\max(1-\mu_{A}(r), \mu_{B}(r))$ $A$
$B$ . $z^{0}$ .
$h^{i}\in(0$ , , $\mathrm{i}=1,2,$ $\ldots,$ $m$ .
$h^{i}$
, $x$ $\alpha_{i}^{\mathrm{T}}x<\sim g_{i}$ .
$[A]_{h}$ $(A)_{h}$ $A$ $h$- , $h$- , , $[A]_{h}=$
$\{r|\mu_{A}(r)\geq h\},$ $(A)_{h}=\{r|\mu_{A}(r)>h\}$ , ,
$N_{A}(B)\geq h\Leftrightarrow(A)_{1-h}\subseteq[B]_{h\}}$ (12)
(12) , (11) .
$:\mathrm{n}\mathrm{a}\mathrm{x}’\mathrm{i}_{1}\mathrm{n}\mathrm{i}\mathrm{z}\mathrm{e}$ $h$
subject to $\inf.(Y_{0(}’x))_{1-h}\geq z^{0}$ (13)




subject to $y_{i}^{\mathrm{L}}(x)-L_{i}^{\#}(1-h)\gamma_{i}^{\mathrm{L}}(x)\geq z^{0}$ (14)
$y_{i}^{\mathrm{R}}(x)+L_{i}^{\#}(1-h^{i})\gamma_{i}^{\mathrm{R}}(x)\leq c_{i}(h^{i}),$ $\mathrm{i}=1_{\rangle}$ $2$
’. . . , $m$
$Qx\leq p$
, $c_{i}.(h^{i})=\mathrm{s}\iota 1\mathrm{p}[C_{i}]_{h^{i}}$. .
(14) .
$\frac{y_{0}^{\mathrm{L}}(x)-z^{0}}{\gamma_{0}^{\mathit{1}_{\lrcorner}}(x)}\geq L_{0}^{\#}(1-h)$ (15)




subject to $y_{i}^{\mathrm{R}}(x)+L_{i}^{\#}(1-h^{i})\gamma_{i}^{\mathrm{R}}(x)\leq c_{i}(h$ “ $)$ , $\mathrm{i}=1,2,$ $\ldots,$ $m$
$Qx\leq p$
(5) $–(8)$ , .
$\sum$ $b_{0j}^{\mathrm{I}_{\lrcorner}}k_{0j}(x)+$ $\sum$ $b_{0j}^{\mathrm{R}}k_{0j}(x)-z^{0}$
$j:k_{0j}(X)\geq 0$ $j:k_{0j}(X)<0$
$\mathrm{l}\mathrm{l}:\iota \mathrm{a}\mathrm{x}\mathrm{i}\mathrm{l}\mathrm{n}\mathrm{i}\mathrm{z}\mathrm{e}$










$\ldots,$ $m$ , $k_{i}(x)=D_{i}^{-1^{\mathrm{T}}}x,$ $\mathrm{i}=0_{1}1,$ $\ldots,$ $m$
183
. $k_{i}(x)=y^{+}-y_{i}^{-}$ an$\mathrm{u}\mathrm{d}y^{+^{\mathrm{T}}}y^{-}---0$ $y_{i}^{+},$ $y_{i}^{-}\geq 0$












$y_{i}^{+}\geq 0,$ $y_{i}^{-}\geq 0,$ $\mathrm{i}=0,1,$
$\ldots,$
$r\dagger 3$
, (18) $y_{\dot{\tau}}^{+^{\mathrm{T}}}y_{i}^{-}=0,$ $\mathrm{i}=0,1,$ $\ldots,$ $nx$
.




( ) $\hat{y}_{i}^{+},\hat{y}_{i}^{-},$ $i=0,1,$ $\ldots,$ $m$ (18) . $\overline{y}_{i}^{+}=(\overline{y}_{1i}^{+},\overline{y}_{2i}^{+}, \ldots,\overline{y}_{in}^{+})^{\mathrm{T}}$,
$\overline{y}_{i}^{-}=(\mathrm{t}j_{1i}^{-},\overline{y}_{2i}^{-}, \ldots,\overline{y}_{in}^{-})^{\mathrm{T}}$ $’\overline{y}_{ij}^{+}=\mathrm{l}\mathrm{n}\mathrm{a}\mathrm{x}(\mathrm{O},\hat{y}_{ij}^{+}-?\hat{J}_{ij}^{-)},\overline{?}J_{\dot{\mathrm{z}}j}^{-}=\mathrm{l}\mathrm{n}\mathrm{a}\mathrm{x}(0,\hat{y}_{i\mathrm{i}}--?\hat{/}i\prime j)+,$ $\mathrm{i}=0,1,$
$\ldots,$
$m$ ,
$j’=1,2,$ $\ldots,$ $n$ . , $\overline{y}_{ij}^{+}\leq\hat{y}_{ij}^{+},$ $y_{ij}^{-}\leq?\hat{J}_{ij)}^{-}\overline{b}_{\tau j}^{\mathrm{L}}(1-h^{i})\leq\overline{b}_{\dot{\mathrm{z}}j}^{\mathrm{R}}(1-h^{i})$ ,
$i=1,2,$ $\ldots.m" j’=1,2,$ $\ldots,$ $n$ , $\hat{y}_{i}^{+}-\hat{y}_{i}^{-}=\overline{y}_{i}^{+}-\overline{y}_{i}^{-},$ $\mathrm{i}=0,1,$ $\ldots,$ $n\text{ }$ , $\overline{y}_{i}^{+}$ , $\overline{y}_{i}^{-}$ ,





. , $\overline{y}_{i}^{+},\overline{y}_{i}^{-},$ $\mathrm{i}=0,1,$ $\ldots$ , $m$ , $\overline{y}_{\dot{\mathrm{z}}}^{+\mathrm{T}}\overline{y}_{i}^{-}=0$ ,
$\mathrm{i}=0,1,$
$\ldots,$ $m$ . ( )
3 , (18) , (11)
. (18) , (11) 0 .
, $z^{0}$ , .












$t\geq \mathrm{C},$ $v_{i}^{+}.\geq 0,$ $v_{i}^{-}\geq 0,$ $\mathrm{i}=0,1,$
$\ldots,$
$m$




(19) [8] . , Bender$\cdot$
, (19) .
\Delta





$v_{0j}^{+^{0}}=t^{0}$ lnax$(0, y0j)$ , $v_{0_{f}}^{0}=t^{0}$ ln.ax $(0, -\prime y0j)$ , $j=1,2,$ $\ldots,$ $r\iota$ ,







, $v_{ij}$ $v_{i}$ $j$ .
Step 3. , .
$s>0$ and $b_{i}\leq c_{i}(h^{i})t^{S},$ $\mathrm{i}=1,2,$ $\ldots,$ $m$ .
, (11) $v_{0}^{+^{s}},$ $v_{0}^{-\mathrm{S}}$ $t^{s}$ , (20)
.
185
$8\mathrm{t}\mathrm{e}\mathrm{p}$ $4$ . $s=s+1$ . $v=(v_{1}, v_{2}, \ldots, v_{n})^{\mathrm{T}}$ .
$f_{is}.(v)= \sum_{l=1}^{n}(\sum_{j:v_{ij}\geq 0}\overline{b}_{\mathrm{i}j}^{\mathrm{R}}(1-h^{i})d_{ilj}^{*}+\sum_{j:v_{j.j}<0}\overline{b}_{ij}^{\mathrm{L}}(1-h^{i})d_{ilj}^{*})v_{l}$ ,






$\ldots,$ $m,$ $j=1,$ $\ldots,$ $s$
.
$QD_{0}^{\mathrm{T}}(v_{0}^{+}-v_{0})\leq pt$
$t\geq 0_{\}}v_{0}^{+}\geq 0,$ $v_{0}^{-}\geq 0$
$v_{0}^{+^{s}},$ $v_{0}^{-S},$ $t^{s}$ . (22) ,
. , $z^{0}$ . (22)
, Step 2 .
4
, (1) .
$n=2,$ $m=3,$ $q=2,$ $z^{0}=25,$ $g_{1}=20,$ $g_{2}=14,$ $g_{3}=24,$ $Q=(\begin{array}{l}0-10-1\end{array})$ ,
$D_{0}=(\begin{array}{ll}1 -1?arrow 3\end{array})$ , $D_{1}=(\begin{array}{ll}1 22 3\end{array})$ , $D”=(\begin{array}{ll}1 2-1 3\end{array}))$ $D_{3}=(\begin{array}{ll}2 11 1\end{array})$ ,
$B_{01}=(1,1,1,1)_{LL}$ , $B_{02}=(12,12,3,3)_{LL}$ , $B_{11}=(4,4,0.2,0.2)_{LL}$ ,
$B_{12}=(7,7,0.1,0.1)_{LL}$ , $B_{21}=(3,3,0.5,0.5)_{LL}$ , $B_{22}=(2,2,1,1)_{LL}$ ,




1, if $r\leq g_{\mathrm{i}}$
$1- \frac{r-g_{i}}{4}$ , if $g_{i}<r\leq g_{i}+4$
0, if $7|>g_{i}+4$
(24)
$h^{i}=0.4,$ $\mathrm{i}.=1,2,3$ , . $(1, 4)^{\mathrm{T}}$




Step 3. $s$. $=0$ . .
Stc-p 4. $s=1$ . $f_{11}(v)=1.52v_{1}+1.38J_{2\}}f_{21}(v)=0.94v_{1}+1.18v2,$ $f_{31}(x)=0.82v_{1}+2.24v_{2}$
Step 5. maximize $v_{01}^{+}+12v_{02}^{\mathrm{T}}-v_{01}^{-}-12v_{02}^{-}-25t$
subject to $v_{01}^{+}+3v_{02}^{+}+v_{01}^{-}+‘ 3v_{02}^{-}=1$
$0.22v_{01}^{+}+6.94v_{02}^{+}-0.22v_{01}^{-}-6.94v_{02}^{-}\leq 21.6t$




$v_{01}^{+},$ $v_{02}^{+},$ $v_{01}^{-},$ $v_{02}^{-},$ $t\geq 0$
$t^{1}=$ 0.0748, $v_{0}^{+^{1}}=$ $(0.333, 0.222)^{\mathrm{T}},$ $v_{0}^{-1}=(0,0)^{\mathrm{T}}$
Step 2. $v_{1}=$ $(-1.667, 1.222)^{\mathrm{T}},$ $v_{2}=(0.533, -0.244)^{\mathrm{T}},$ $v_{3}=(0.444,0.111)^{\mathrm{T}},$ $b_{1}=2.162$ ,
$b_{2}=1.41\mathrm{S},$ $b_{3}=1.504$
Step 3. $c_{1}(h^{1})t^{1}=1.616<b_{1},$ $c_{2}(h^{2})t^{2}=1.167<b_{2},$ $c_{3}(h^{3})t^{1}=1.616>b_{3}$ . .
Step 4. $s=2$ . $f_{12}.(v)=2.58v_{1}+0.7v_{2},$ $f_{22}.(v)=1.42v_{1}+0.94v_{2}$ and $f_{32}(x)=1.18v_{1}+$
$1.76v_{2}$










$v_{01}^{+},$ $v_{02}^{+},$ $v_{01}^{-},$ $v_{02}^{-},$ $t\geq 0$
$t^{2}=$ 0.100, $v_{0}^{+^{2}}=$ $(0.333, 0.222)^{\mathrm{T}},$ $v_{0}^{-2}=(0,0)^{\mathrm{T}}$
Step 2. $v_{1}=$ $(-1.667, 1.222)^{\mathrm{T}},$ $v_{2}=(0.533, -0.244)^{\mathrm{T}},$ $v_{3}=$ $(0.444, 0.111)^{\mathrm{T}},$ $b_{1}=$ 2.162,
$b_{2}=1.418,$ $b_{3}=1.504$
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